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[Title of the invention] 

Alumina-zirconia quality sintered abrasive grains and manufacturing method thereof 
[Abstract] 

[Purpose] The purpose of the present invention is to produce alimiina-zirconia quality 
sintered abrasive grains capable of maintaining high hardness and having high toughness and 
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high abrasion resistance and high grinding ratio. 

[Constitution] Alumina-zirconia quality sintered abrasive grains containing a small amount of 
SiOa, and having a friability value that indicates a toughness value of IS or less and micro* 
Vicker*s hardness of at least 1800 kg/mm^. 

[Claims of the invention] 

[Claim 1] Alumina-zirconia quality sintered abrasive grains essentially made of an alumina- 
zirconia quality composition containing 

(1) 3tol5wt%ofZr02, 

(2) 0.05 to 3.0 wt%ofSi02, 

(3) 0.1 to 3.0 wt% of MgO, CoO, orNiO as the indication conversion, and having a friability 
value that indicates a toughness value of 15 or less and micro- Vicker*s hardness (Hv500) under 
load of 500 g of at least 1800 kg/nmil 

[Claim 2] A manufacturing method of alumina-zirconia quality sintered abrasive grains 
characterized by the fact that 3 to 15 wt% of zirconia, 0.05 to 3.0 wt% of a clay as SiOa in the 
sintered abrasive grain, and 0.1 to 3 wt% of either nfiagnesium oxide, cobalt oxide, or nickel 
oxide is added for an alumina fine powder with a purity of at least 98%, mixing is performed and 
molding is done, and baking is fiirther provided at a temperature in the range of 1550 to 1750°C. 
[Claim 3] The manufacturing method of alumina-zirconia quality sintered abrasive grains 
described in claim 2 in which the clay is at least one type selected from the group consisting of 
bentonite, kibushi clay, frog eye clay, stoneware clay and sericite clay. 
[Detailed description of the invention] 
[0001] 

[Field of industrial application] The present invention pertains to alumina-zirconia quality 

sintered abrasive grains with high toughness suitable for heavy grinding. 

[0002] 
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[Prior art] In the past, for grinding powders used for heavy grinding, abrasive grains produced by 
sintering a fine powder of an alumina such as bauxite (Japanese Kokoku [Examined] Patent 
Application No. Sho 39-4398, Japanese Kokoku [Examined] Patent Application No. Sho 39- 
27612, Japanese Kokoku [Examined] Patent Application No. Sho 39-27613, and Japanese 
Kokoku [Examined] Patent Application No. Sho 39-27614), a molten alumina-zirconia abrasive 
grains (Japanese Kokoku [Examined] Patent Application No. Sho 39-16592), a molten alumina- 
zirconia abrasive grains containing Si02, TiOa, MgO, CaO, etc. (Japanese Kokoku [Examined] 
Patent Application No. Sho 50-13989), an abrasive grains produced by adding a crystal growth 
inhibitor such as magnesium oxide to a high-purity alumina fine powder (Japanese Kokai 
[Unexamined] Patent Application No, Sho 52-14993), and an abrasive grains produced by adding 
a crystal growth inhibitor such as magnesium oxide and a clay for reducing internal cracks in the 
abrasive grains as a silicon dioxide to a high-purity alumina fine powder (Japanese Kokai 
[Unexamined] Patent Application No. Hei 4-20586) are known. Furthermore, an alimuna quality 
sintered abrasive grains containing zirconia, hafhia, nickel, cobalt, zinc magnesia, etc. based on 
sol-gel method is known as well. 
[0003] 

[Problems to be solved by the invention] In bauxite type sintered abrasive grains, in addition to 
approximately 85% of alumina && (AI2O3), impurities such as Ti02, FeaOa and SiOa are 
included in bauxite (calcinated) used, and wear rate is high, but hardness is low. In fused 
almnina-zirconia abrasive grains quenched to solidify after melting, crushed, and granulated to 
produce a product, and production with uniform grit at a high yield is difficult. Furthermore, 
high-purity alumina fme powder used for heavy grinding exhibits high hardness and high 
mechanical strength, but toughness is inadequate, and grinding ratio per hour is high, but 
abrasion resistance is low; thus, a wide range of application is not possible. The purpose of the 
present invention is to eliminate the above-mentioned existing problems, and to retain a 
minimum hardness, to increase abrasion resistance through an increase in the toughness of the 
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abrasive grains and to increase the grinding ratio, and molding is performed to produce grains of 
the required size by means of extrusion, etc. and to prevent formation of imnecessary grain size. 
[0004] 

[Means to solve the problem] As a result of much research conducted by the present inventors in 
an effort to eliminate the above-mentioned existing problems, the present invention was 
accomplished. In other words, the present invention is alumina-zirconia quality sintered abrasive 
grains essentially made of an alumina-zirconia quality composition containing 

(1) 3tol5wt%ofZr02, 

(2) 0.05 to 3.0 wt% of Si02, 

(3) 0.1 to 3.0 wt% of MgO, CoO, orNiO as the indication conversion, and having a friability 
value that indicates a toughness value of 15 or less and micro-Vicker's hardness (Hv500) under a 
load of 500 g of at least 1800 kg/mm^, and to provide a method of manufactiiring the alumina- 
zirconia quality sintered abrasive grains that is characterized by the fact that 3 to 15 wt% of 
zirconia, 0.05 to 3.0 wt% of a clay as SiOa in the sintered abrasive grain, and 0.1 to 3 wt% of at 
least one of magnesium oxide, cobalt oxide, or nickel oxide is added for an alumina fine powder 
with a purity of at least 98%, mixing is performed and molding is carried out, and baking is 
further done at a temperature in the range of 1550 to 1750®C, and furthermore, the manufacturing 
method of alumina-zirconia quality sintered abrasive grains described in claim 2 in which the 
clay is at least one type selected from the group consisting of bentonite, kibushi clay, frog eye 
clay, stoneware clay and sericite clay. 

[0005] The purity of the alumina raw material fine powder used in the present invention is at 
least 98 wt%, preferably, at least 99 wt%, and granularity is preferably 10 ^im or below with a 
mean particle diameter of d50, preferably, a fine powder of 2 jim or below. When the purity is 
98 wt% or below, adjustment of other components is difficult and uniformity is difficult to 
achieve. On the other hand, when the granularity exceeds 10 ^m, a sinter with high-density is 
less likely to be produced, and the crystal size of the sinter is increased and mechanical strength 
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is reduced. Furthermore, the zirconia used in the present invention is at least 98 wt%, and a fine 
powder with a granularity of 10 or below, preferably, 1 \im or below, as d50. The amount of 
the zirconia component added is in the range of 3 to 1 5 wt%, and when 3 wt% or below, the 
effect of increase in the abrasive grains is insufficient; on the other hand, when the amount 
exceeds 15 wt%, a significant reduction in hardness occurs. Fmthermore, as a crystal inhibitor 
of abnormal grain, 0.1 to 3.0 wt% of at least one type selected among the group of magnesium 
oxide, cobalt oxide, or nickel oxide is added at the time of sintering. The effect achieved is 
insignificant when the amount included is 0.1 wt% or below; on the other hand, when the amount 
exceeds 3.0 wt%, hardness of the abrasive grains is reduced, and mechanical strength is reduced 
as well. It is desirable when the purity of the above-mentioned crystal inhibitor is at least 98 
wt% and d50 granularity is 10 |im or below, preferably, 5 ^im or below. In the present invention, 
in order to form a column-like abrasive grains, it is desirable when 0.2 to 3.0 wt% of an organic 
binder such as P VA and methyl cellulose (MC), or preferably an aqueous solution of these is 
used, but adequate shape retention cannot be achieved by itself; thus, addition of a clay is 
essential in the present invention so as to increase the plasticity, and softness of the mixture, and 
to reduce microcracks in the molded article. 

[0006] Many different types of clays are available, and from the standpoint of an increase in 
plasticity of the kneaded material of the present invention, at least one type selected from the 
group consisting of bentonite, kibushi clay, frog eye clay, stoneware clay and sericite clay is 
desirable. And based on the test results described below, the effectiveness is in the order of 
bentonite > sericite clay > kibushi clay > frog eye clay > stoneware clay from the standpoint of 
plasticity and strength after drying and bentonite is especially desirable. In comparison to the 
case where a clay is not included, even addition of stoneware clay exhibits higher extrusion 
moldability, and from the standpoint of extrusion moldability alone, bentonite is especially 
desirable. The amount of the clay added is in the range of 0.05 to 3.0 wt% in terms of the SiOa in 
the sintered abrasive grains, and when less than 0.05 wt%, the increase in plasticity and 



KOKAI PATENT APPLICATION NO. HEI 7-286166 



flexibility of the kneaded material is inadequate; on the other hand, when the amount of exceeds 
3.0 wt%, formation of a vitreous material or mullite-like material occurs and wear rate of the 
abrasive grains is significantly reduced, and an increase in the crystal growth due to sintering 
leads to a decrease in strength. 

[0007] In the present invention, mixing is performed for the above-mentioned raw materials, 
namely, alumina fine powder, zirconia, clay and an abnormal crystal inhibitor such as 
magnesium oxide at the above-mentioned range. In this case, it is desirable when an aqueous 
solution or nonaqueous solution of organic binder such as PVA is added as described above, 
thorough kneading is performed and extrusion is performed by an extruder, etc. and molding is 
performed to form a column, and the molding method is not limited to extrusion method. 
Furthermore, drying is performed at a temperature in the range of 100 to 150®C and sintering is 
performed. For the sintering temperature, a temperature in the range of 1550 to 1750°C is 
suitable, and when the temperature is 1550°C or below, it is not possible to produce a high- 
density sinter; on the other hand, when the temperature exceeds 1750°C, the crystal size becomes 
too large and toughness and mechanical strength are inadequate. For production of abrasive 
grains, crushing or granulation is performed after sintering, or crushing or granulation is 
performed after drying and sintering is performed to form a predetermined granularity. 
[0008] Alimiina-zirconia quality sintered abrasive grains produced by the above-mentioned 
manufacturing method of the present invention is described below. The abrasive grains of the 
present invention have a composition with the raw material mixing ratio described above, 
namely, essentially an alumina-zirconia quality composition, and further includes 3 to 15 wt% of 
Zr02, 0.05 to 3.0 wt% of SiOa, and 0.1 to 3.0 wt% of either CoO or NiO. Abrasive grains having 
the above-mentioned composition are known, but production of an abrasive grains with high 
toughness and high strength is made possible for the first time based on the xmique method of the 
present invention. In other words, it is possible to produce alumina-zirconia quality sintered 
abrasive grains having a friabiUty value that indicates a toughness value of 15 or less and micro- 
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Vicker's hardness (Hv500) under a load of 500 g of at least 1800 kg/mm^. 
[0009] Fxuthermore, the measurement method of the above-mentioned friability value is 
described below. The aforementioned measurement method is the method specified in JIS 
R6128 (Test Method for Toughness of Artificial Abrasives), but an adjustment was made for the 
conditions as shown below. 

(1) Approximately 300 g of sample abrasive grains is measured and screening is performed for 5 
minutes by a standard sieve net of each granularity specified by the JIS using ro-tap tester. 
Screening is further performed for the entire amount of sample remaining on the third step sieve 
for S minutes and the sample remaining on the third step sieve is used as the sample. 

(2) 100 g of test sample is measured accurately at plus-minus 0.1 g, poured into a liter ball mill 
with 1 14 mm diameter, and 2 kg of steel balls with 3/4 inch is further poured into the ball mill. 

(3) Crushing is performed for the test sample for 15 minutes at a mill rotation rate of 95 rpm. 
Subsequently, removal of the contents in the ball mill is performed and crushed sample was 
recovered. 

[0010] (4) Screening is performed for the crushed sample for 5 minutes by the above-mentioned 
standard sieve net using a ro-tap tester. 

(5) The test sample remaining in each sieve is measxired accurately. The total amount of the 
sample remaining on first to fourth sieves is deducted from 100 g of test sample and the value 
obtained is defined as the friability value. In other words, the negative mesh of the fourth step 
sieve becomes the friability value, and the smaller said value, the higher the toughness. 
[0011] 

[Working Examples] In the following, the present invention is further explained in detail with 
working examples and comparative examples. 
Working example 1 

For crushed powder of sintered alumina (purity 99.5%, specific surface area5m^/g,)(d50=1.99 
\im, dl 0=0.44 urn, 690=7 .16 ^im), 3 wt% of zirconia (product of Showa Denko Co., Ltd., RZ-N, 
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#6000F, d50=0.89 ^m) and 0.3 wt% of bentonite (product of Kanto Bentonite and Minerals Co., 
(Ltd.), Tenryu) were added, and furthermore, 0.2 wt% of magnesium oxide (product of Kyowa 
Chemical Co., Ltd., Kyowa-Mag 30, purity 99 wt%, d50=4.51 ^im) was added, and 0.4 wt% of 
PVA was further added as a binder; then, 26 wt% of water was added for the total weight and 
kneading was performed by a mix muller, and furthermore, extrusion was performed from a die 
having a pore diameter of 2.2 mm to form abrasive grains with a #12 granularity as specified by 
JIS R6001-1987, and drying was further performed for 1 hour at a temperature of 150**C. The 
dried product was cut to form a length of 2 to 6 mm, and baking was performed for 1 hour at 
1 700°C in a rotary kihi. . 

[0012] Properties of the abrasive grains produced as described above are shown in Table II 
below. In order to examine cracks inside the grain, the colxmin was cut at the center in the length 
direction and the cross-section was observed by a microscope at a magnification of 1 0 times. 
The ratio of grains that include even a single crack was calculated as the crack formation ratio. 
Furthermore, the compressive fracture strength is a value obtained based on [fractxire 
load]/[projected surface area of the abrasive grains], and furthermore, the crystal size was 
measured by SEM. 
[0013] Comparative example 1 

As shown in Table I, addition of bentonite was omitted arid production of an abrasive grains with 
granularity of #12 was produced as in the case of the above-mentioned working example L 
Properties are shown in Table H. The amount of SiOa included in the abrasive grains is based on 
impurities in the alumina raw material. 
[0014] Comparative example 2 

As shown in Table I, addition of ZrOa was omitted and production of an abrasive grains with a 
granularity of #12 was produced as in the case of the above-mentioned working example 1 . 
Properties are shown in Table n. 

[0015] As shown in Table U, the value of friability is very low in working example 1, which 
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indicates high toughness, and fiuthermore, compressive fracture strength is high as well. The 
above-mentioned properties appear to be based on zirconia, and when bentonite is added, a 
significant increase in plasticity and flexibility of the kneaded material is observed, and as a 
result, cracks inside the abrasive grains is reduced, and the ratio of the abrasive grains without 
cracks is increased. 
[0016] 
[Table I] 



Working example 
and comparative 
examples 


Amount added (wt%) || 


Zr02 


Bentonite 


MgO 


PVA 


Working example 1 


3 


0.3 


0.2 


0.4 


CompaFative 
example 1 


3 




0.2 


0.4 


Comparative 
example 2 




0.3 


0.2 


0.4 
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[0018] Working examples 2-5 

The amount of zirconia added was changed as shown in Table HI, and production of #12 abrasive 
grains was performed as in the case of working example 1 . Properties of the abrasive grains 
produced are shown in Table HI. 
[0019] Comparative examples 3 to 7 

As shown in Table m, the amount of zirconia added was changed to 3 wt% or less or 1 S wt% or 
more. And production of #12 abrasive grains was performed as in the case of the above- 
mentioned working example 1 . Properties of the abrasive grains produced are shown in Table 



m. 

[0020] 
[Table in] 



Working 
examples and 
comparative 
examples 


Amount of 
Zr02 added 
(wt%) 


Amount included in abrasive grains (wt%) 


Properties of abrasive grains 


Zr02 


SiOi 


MgO 


Friability 


Vicker^s 
hardness Hv 
500 (kg/mm^) 


Comp. ex. 2 


0 


0.0 


0.23 


0.19 


16.6 


1897 


Comp. ex. 3 


0.2 


0.2 


0.23 


0.19 


16.8 


1907 


Comp. ex. 4 


1 


1.0 


0.23 


0.19 


13.5 


1920 


Work. ex. 1 


3 


2.9 


0.22 


0.19 


9.5 


1958 


Work. ex. 2 


5 


4.7 


0.21 


0.18 


8.6 


1944 


Work. ex. 3 


8 


7.4 


0.21 


0.18 


8.3 


1861 


Work. ex. 4 


10 


9.0 


0.21 


0.18 


7.4 


1880 


Work. ex. 5 


15 


13.0 


0.20 


0.17 


9.6 


1830 


Comp. ex. 5 


20 


16.6 


0.19 


0.16 


16.8 


1614 


Comp. ex. 6 ' 


25 


19.9 


0.18 


0.15 


16.5 


1515 


Comp. ex. 7 


30 


23.0 


0.18 


0.15 


22.8 


1401 
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[0021] Working examples 6 to 8 and comparative example 8 

For the crushed and classified sintered alumina powder used as the raw material in working 
example 1, samples where 0.3 wt% of each clay of bentonite (product of Kanto Bentonite and 
Minerals Co., (Ltd.), Tenryu [from Higashi Kanbara region of Niigata Prefecture), kibushi clay 
(product of Sanage Ceramics Co., (Ltd.), super-fine powder [from Sanage of Nishikamo region 
of Aichi Prefecture), and frog eye clay (product of Matsubara Ceramics Co., (Ltd.), hydraulic 
elutriation product (from Seto region of Aichi Prefecture) was added, and a sample without a clay 
was used and 0.2 wt% of MgO (material used in working example 1), 0.4 wt% of PVA (material 
used in working example 1) and 26 wt% of water were added to each sample, and kneading was 
performed by a mixed muller. The load of the kneader was 7 to 8 A (AC) in all cases. 
[0022] The degree of needle penetration by a clay hardness tester of Japan Glass Co., Ltd. that 
indicates the plasticity of the kneaded material was 13 in all cases where a clay was included, and 
14 without a clay. Extrusion was performed for the kneaded materials by Tensilon (product of 
Toyo Baldwin Co., Ltd., UTM-IOT-PL) at a crosshead speed of 5 mm/min to form a bar with a 
diameter of 3 nun. The start load and the maximum load of each case are shown in Table IV 
below. 



[0023] 
[Table IV] 



Working examples and 
comparative examples 


Clay used 


Start load (kg) 


Maximum load (kg) 



Working example 6 


Bentonite 


400 


960 


Working example 7 


Kibushi clay 


430 


1030 


Working example 8 


Frog eye clay 


750 


1180 


Comparative example 8 


None 


850 


1650 



[0024] As shown in Table IV, excellent extrusion property was achieved in the order of bentonite 
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> kibushi clay > frog eye clay > none. 
Comparative example 9 

A crushed and classified sintered bauxite (dS0=2 ^m) was used as a raw material and 0.3 wt% 
PVA was added for the sintered bouxite and sintering was performed at a temperature in the 
range of 1400 to 1450°C for 1 hour and production of a sintered abrasive grains was performed 
as in the case of working example 1 . The friability of the sintered abrasive grains was 10.3, and 
the Vicker's hardness was 1261 kg/mm', and the hardness is inferior to those of present 
invention. 

[0025] As shown in Table HI, a sample with a zirconia content in the range of 3 to 15 wt% 
exhibits a friability value of 10 or below, and high toughness. Furthermore, the Vicker's 
hardness of at least 1 800 kg/mm^ is retained as well. 
[0026] 

[Effect of the invention] The abrasive grains of the present invention includes a specific amoimt 
of alumina, zirconia, clay, and either magnesium oxide, cobalt oxide or nickel oxide. In this 
case, toughness can be significantly increased while high hardness is being retained (friability 
value can be significantly reduced) and cracks inside the abrasive grains can be reduced; thus, an 
alimiina quality abrasive grains excellent properties as can be produced. 
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[Address] Inside of Qta Reseaidi Laboratcxy inside Nag^ Pre 
fectureShiqiriatyQazaSogal Shofwa Denko KiC(DB 69- 
057-0080) SUqjiriWoiks 

(74) [Attamey(s) Rqsesentiiig All .^licants] 

[Patent Attorney] 

(57) [Abstract] 

[Objective] IMl recaitly, it ntai ns hardness in conpariso 
nwithgrit,raises tou^mess^ abrasion resistance inproves» 
offers alunina - 2irooniaqiBlity sintered abrasive 
gpndu^ ratio. 

[CjODStitution] Value offiiabilitywdiich contains SiOz moreo 
r less» shows tOMglinessvaluebeing 1 5 or less, nicrovickers 
hardness ahmina - zirooniftcjuality sintered abrasve ^ain 
oftbe 1800 kg^nnc or greater. 

[aainG(s)] 

[Claiml] Being a alunnna-ziioonia quality oonpositionsdbs 
tantially, 

(1) AsZiQ2 3tol5wt%, 

(2) AsSiQ2 0.05to3.0wt%, 

(3) Inside at least 1 kind of Is^ , (joO and MO diese indication 
conversions 

Value offiiability^chO.l to 3.0^^^ it contains as, diows t 
oiif^mess valu^ alunina - zirconia quality sintered abrasive 
grain >\l)ich designates that nncrovickers hardness (Hv 500) 
^fbhelSorless and loadSO()gconsistsof ISOOkg^nnCor 
greats as feature. 

[Qaim2] Vis-a^vis aluniiiafiiie powder ofpurity 98 \vt% or gr 
eater, ziroomanBnufkturii^mediod of alunina -zirconia 
qiJoHty sintoed abrasive grain which designates that fiirt^^ 
0.1 to3 wt%itaddsinsideatleast IkiiKlofinagpesiumoxide, 
cobalt oxide and nickel oxide in thesintered abrasive grain 3 to 
15wt%andckofinciudii%O.OSto3.0vvt%asSiQ2 , 
aftanixiqgniddingdoes^ calcines widi 1550 to 1750^ as 
feature. 
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[QaimS] aaybCTtonite(DANA713.1al-2), Kibushiclay 
and fix)g eye clay, "l^ vessel clay, mnufecturii^ method of 
alunua - ziicoma quality sintered abrasive grain which 
isstated in Gaim2 vMch deagnateslfaat it is inside at least 1 
kindofihe sericite day as feature. 



[000 1] 



[0002] 

-4 3 9 8#, 1$^BB3 9-2 7 6 1 2-^, ^#^BS 3 9 
- 2 7 6 1 3-^, It^eS 3 9-27 6 1 4-^) A?>Slitt7 
;i/St'-v;i/a-7Btt (1$i^HS3 9- 1 6 5 9 2#) 
•¥>Si02, T I Oj . MgO. C a 0^*^tr^jBl7 
;USt-i/iUa-7ett('HJ4^Ba5 0- 1 3 9 8 9-^)-^^ 

«l»J*ajDLfc«« mBBBa5 2-1 49 9 3«) 

sit. Bart^7^-y^7$ift38J#«fcArz«!;±$Btt* 
(3-»ft<r-f«i:LTajDLfc8tt («M¥4-2 05 
8 6-§) A<tt?>ilTl^-6o *$MBa5 6-3 2 36 

9-^<D^9<c7;i/y;i/}S*3j:Sv;ua-7, f^VZ^T. 



[Description of the Invention] 
[0001] 

[Field of Industrial i^lication] This invention regards alunina 
- zirconia quality sintered abrasive grain w4iich possesses 
thecharacteristic ofhi^ toughness ^ch is suited for heavy 
grindii* 

[0002] 

[Prior Art] IMl reoendy as for vvfaetstone powder for hean^g^ 
nding grit \vMch sinters fiiie powder of alunina quality 
like bauxite ( J^pan Exanined Patent Publication Sho 39 - 4398 
nunnber, Japan Exanined Patent Publication S3io 39 -27612 
nuniDer, JapanExanined Patent Publication Sho 39 -27613 
number and Japan Examined Patent Publication Sho 39 - 
27614 nuni)er)aDdfijsed alumina- zirconia gdt (Japan 
Examined Patait Pil)licatiGn ShD 3 9 - 1 6592 nunber) and fused 
alunina -zinxmia grit which includes theSiQ2 ,1102 ,MgO, 
CaO etc (J^)an Exanined Patoit Publication Sho 50- 13989 
number) and grit ( Japan IJtexaninedPiatentPublicationHei 4- 
20586 nunber) i^di it adds in grit as silicon dioxidefaas been 
knowngrit which adds nBgnesiiimaxide or other crystal growdi 
suppression agait to Ug^ purity alunina fine powder ( Jq>an 
IJhexanined Patent Publication Showa 52 - 14993 nuirte 
tfaeclay in (rder to decrease (xack inside magnesiumoxide or 
otho- crystal girowdi suppression agent and gritintfaehi^ 
purity alunina fine ponder. In addition, like Jzfm 
Ibexanined Patent Publication Showa 56 - 32369 nunber also 
alunina quality sintered abrasive grain whichincludes zirconia , 
hafiiia, nickel, cobalt, zinc andthenagiiesiaetcbysdl-gel 
method is informed. 



[0003] 

filfflt-S7K-+-9--r h«Eja)4i|=, 7;U5-f (A 

I 2 O3 ) W8 5%<Z)ffi<Z, T I O2 , F 62 O3 , S 
gA<«l^o »iill7;i.5-f-vJl.a-7SBttl*, K«« 



[0003] 

[Problems to be Solved by the Invention] As for bauxite sintere 
d abrasive grain, because in bauxite (calcining) vMdh is used, 
HQ2 ,Fe2Q3 ,SiQ2 or other inpurityis included in other 
than alunina (Al20B)aiproodnHtely 85%, wear rate ishig)), 
but hardness is low. fiisedaluniiia- zirconia quality grit after 
melting starting material, quench solidification, the 
fiagmenting and gramdadpgdoipg makes product, but 
specified itpossesses diaracteristic wUdi is sq)erior and yield it 
is di£Scultwell to produce grain group of necessary grain size 
lanige. In additicHi, as for purity alunina quality sintered 
abrasive grain wlucfa is used as the heavy grincfing as for 



ISTA's P!aterra(tn:^), Version 1^ (There maybe errors in the above translatioa ISTA cannot 

be held liable for any detrinent fixxnits use. WWW: http://www.intlscient».oomi Tel:800430-5727) 



P.3 



JP 952861 66A Machine Trans I at i 



hardness and nsdianical strength tou^mess is law vis-a-vis 
beinggoodso^, perhoiiranx)untofgrindi^gislar^,but 
because abrasicn resistance is low, it hadseconc discHder of 
application enlargpnient It is somethii^ which designates that 
in order to solve these problen^the hardness nminimliitit it 
itBintains objective of this invention, abrasion 
resistanceinproving furthermore by raising tou^mess of gdt, it 
assuresgrindii^ ratio inprovencnt with that, it does not 
generate unnecessarygi-auularity by fomong in addition those of 
necessary grain size rangp with thoextrusion etc, as objective. 



[0004] 

) 2 r Oj t LT3-1 5lirt%. (2) SIO^tLT 
O. Ob^S. Owt%. (3) MgO. CoOj3J:i;N 
i 0<D^%*4< ia*Ctlb©«*tt»tLTO 
. 1-3. Owt%d*L. Wttfi*3Fr7^-f7lfyT 
<-cbfSA<1 51siT, ?^S5 00 gT?<D-7^^Pe»V* 
— X«g (H V 5 00) 36<1 SOOkg/mrf Ja±A^b4 
5 C t S i: f « 7 ;u 5 -f - V ;u □ - T Hjaeffiffi <P 

i-WLtmrnzMLs v;ua-7«3-1 5wt%fccfci;tt± 
SfiieatftEffcS i O2 irLTO. 0 5-3. Ovrt%$ 

--y>rjKD9*i**< i:tiia*0. 1-'3wt%aJnL 
. ?I^«fi)cSL. 1 5 5 0-- 1 7 5 0°ClCTjafS-r§w 
i:S««t'rS7>l'5-f-i>iU3-7Jt»«ffitta)aJS 

pife*«< i:tia"CfeSCi:*S«fc'rS7Jl.S:^- 

i;inii7a«teB»a)M3g*atattLfc. 



[0004] 

[Means to Sol ve the Problems] As for inventor, in order that ab 
ov&>n£ntioned objective is acfaieved,the various as for result 
i^diwasexanined, this invention wasdisoovered. Nzimdy, 
Being a alumina - ziioonia quality oonpositicn substantially, 
being, As (1) ZrQ2 3to 15wt%,As(2) SiQ2 0.05to3.0 
wt%,0.1to3.0wt% it contains with(3) MgQ.CbOand 
inside at least 1 kind of tfasMO as these indication convmions, 
Value offriabilityvsiiidi shows tou^mess value 1 5 or less, 
alumina - ziroonia quality sintered abrasive grain and 
manu&cturing medx)d \^ch designate tbatthe microvidcers 
hardness (Hv 500) with loadSOOgcondstsof ISOOl^nnCor 
greater as feature doii^Vis^visalunina fine powder of purity 
98wt%Qrgpeater, zinxnua furthermore 0.1 to 3 wt%itadded 
inside at least 1 kind of imgnesiumoxide, cobalt oxide and 
nickel oxide inthesintered abrasive grain 3 to 15 wt%andcl^ 
including 0.05 to 3.0 wt% as SiQ2 , aitemixing molding did, it 
discovered manu&cturing method of alumina - zirconiaquality 
sintered abrasive grain designates that itcaldneswith 
1550 to 1750 °C asfeature. Furthermore above-mentioned 
said clay bentonite (DANA 71.3.1a.l-2), Kibushi day and 
thefix)g eye clay, 1* vessel day, discovered also 
nxtiiu&cturing nxthod o^ alumina - zirconia quality 
sintered abrasive grain ^di designates that it is theinside at 
least 1 kindof seriate day as feature. 



[0 0 0 5] :*i«^(c«^-r*7iUS:MS«®»*(7)<« 
gli9 8wt%ia±. jif*L<li9 9«rt:%iaJ:T*, K«g 

L<itZum)iiT(D9Lm^Xt>i^ «&g/^g 8wt%^$S 

A<i8*L«ttWBlgA<«TL»*L<*l>o ttzs 

1 |imJ54T<D«t»**<»*Ll^ v;i/3ii7«^OajDfi 
1^3-1 5wt%A<jSLTSy, 3wt%*«rM^BIftOS3 



[0005] As for purity of alumina starting material fine powda: w 
hich is used for this invention with the98wt% or greater and 
preferably 99 wt% or greater, as for said granularity it is a fine 
powder of preferably 10 mor less andthe more preferably 2 

mor less as average diameter d50. purity is easy to occur 
under 98 wt%, difiiculty in adjustmentof component wttdi is 
added to other things \\hen there are tin£S^\i)enthe uniformity 
becomes pr6blen\ granularity exceeds 10 n\ dense sinter 
isdifficdt to be acquired and also crystal size of sinter increases 
andthe medianicalstrepgth decreases and is not desirable. In 
addition, as fer ziroonia \Miicfa is used for this iiiventioi fine 
powder oflhe preferably 10 mor less and more preferably 1 

mor less is desirable as 98 wt% or greater anddSO 
granularity as thqjurity. As for addition quantity of zirccnia 
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X (MC) «CD««/xW>y-, »*L<tt-t<D*»tt 



amounts to 15wt%is suitable, when under tte3wt%eflfect of 
tou^mess inprovement of grit not to be a fiilly, inaddition it 
exceeds 15 \vt%, hardness decreases considerably. Inaddition, as 
O.lto3.0wt% contained in grit stricture as crystal inhibitor of 
thefkilt grain vviien sintering, nHgnesiuni oxide, cobalt oxide 
or nickel oxide theat least 1 kind is added AMienuncfer 0.1 
wt% sipression efifect is little, exceeds 3.0 wt% hardnessof grit it 
decreases, because also mechanical strength is infenor, it isnot 
desirable, fine powder of preferably 10 morless and more 
preferably 5 mor less is desirable as 98 wt% or greater and 
thedSO granularity crystal inhibitor of these £ailt grains as 
purity. With this invention stBpt of grit 0.2 to 3.0 wt% 
extent water soluble tUn^sudiasPVA, metliylcdMose(MQ 
other org^c Under and preferably it is durable in order to 
fonrinc>dinder etc to insert, but because amongjust this wlien 
automorpMcof sufiSdeot molded article is not maintained is 
nxmy^with this invention be sure to addthe clay, plasticity of 
kneaded substance, softQiingtoiti|in)ve,todecreasetfaenicro 
crack etc of molded article. 



[0006] ib±izit^<(Dmmt^ii>i>t<. 

•fe'j-y-f htt±>*ffltt±>fia«±>Ai*oT«tt± 
h6<at»*Li^ iib±ommt. ja<sBa^ics i 

02tLX. 0, 05-3. 0wt%$^$*l5fiT*fe* 



[0006] Thoe are many types in cl^ , but, E^)ecially vis-a-vist 
his inventi(Hi plasticity of kneaded substance those 
wUcfainprove considerably doing, When bentQnite(DANA71. 
3.1a.l-2), KibusWcky and frog eye clay, vesselday,it 
is desirable^ anxiqg these nustard sudi as result of 
latermendcnKd Working Example T judges fi omstreqgth after 
plasticity and drying touse inside at least 1 kind of seriate clay, 
vent nun jp7 > seriate clay > Kbushi clay > ftpg eye clay >.solid trian^ 
bentomte(DANA71.3.1al-2)inost is superior inorder of 
vesselclay. 1^ In comparison with in case of day no addition we 
are SL9)eriQr even in the'^ vessd clay in extrusionmoldahility 
etc, bentodte (DANA 71.3.1a 1-2) is most desirable inabove- 
mentioned order considered as extrusion moldability. addition 
quantityof clay 0.05 to 3.0 wt% is quantity which is contained 
intte sintered ahrasivs grain as SiQ2 . Uider0.05wl% 
plastidty of kneaded substance, sofieningefifect 
wiudmqsroves not to be a fcilly, in addition, when it exceeds 3. 
0 wt%,asdie glass and irullite-like are formed, wear rate of grit 
isenlargjed, a^stal growii^ too nudi with sinterii^ 



±1iB(DJ:9«CPVA«<7)*ttflS^Jt<J(D7)C5S?ft, 11^ 

xu<. mm^Atnib'^izm&ti>t0xitui^. ^ 

a)«. »$L< 1^:1 0 0-1 5 0't<DteHlcrtE»L, 

ftfiE-rSo »fiEaai^> 1 550-1 75 o*tA<aLT 

fey. 1 5 50tJ:y«i&T?ttea&-l?iaffig^C^je<*36< 

tifeivi'. 1 7 5o•cJ:yB^a•(5tttea•y"-fX36<>:^rf 



[ooo7] Ibis invention abov^-mentioned starting material , nam 
dy,ooninnes alunina fine powder, the zinxmia, clsQ^and 
magpesium oxide ac other &ult grain cry^ inhibitor in above- 
mentioned ra^ge,nixes. In this case, as description above 
aqueous solution crf'PVAor other oig^c binder, it isdesirable, 
in fidly after kneadii^fcsms with extruaon etc withsuch as 
c>dindertoadd nonaqueous solutioa Formation not to be 
som^hing which is limited in cyinxki, is notsomethiiig vMch 
also formation method linits in extrusion after that, it dries 
inrai^ of preferably 100 to 150 °C, calcines. Asfor 
sintering tenperature, ISSOto HSO'C^issuitaUeyat 
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[0 0 0 8] */Z±IBa)Sjg:*itrcJ:yagbtl**«^ 

S-IBwt^, SiOjirLrO. 0 5'-3. Owt%, 
HfZMgO. CoOfeJ:i;N I Pfl)5^'>ft< it ia 
SZil&<D**g^»T-0. 1-3. Owt%*^^Lfce 

satt-e35r^oiSl^^g!g(Dfitt/l<t!J^6T5i^lfc. fin^, salt 

?^S5 0.0 gT-(D-7>r^ype^:;*-X®g (Hv500 
) i<1 8 0 0kg/nfiin2 lU±*^e*?>- i:S'^»i:1"67 



teniperalijre\\liichislo\\CTtlm^ hi^y dense sinter is 
not acquiied \vilfa dense, at thetenperature 
1750 °C crystal size being too large,the toii^inessand 
ncchanical strength deoiease. InoidertonBke grit, after 
calcining, powckrfiagmentitdoes,thegranulatii%does,Qr 
aflo-diying, fracturedoes, granulatii^does^iti^oodcaldni^g 
ooncemii^ ^)ecified granularity item 

[0008] Next you inscribe corKeming alunina - ziroHria qualit 
y sintered abrasive giiain of thethis invention >^ch is n^ 
above-nxntionednxtnuficturingniediod. grit of this 
invention, conipoatian of above-mentioned blended raw 
nHterial ratio^namely, beinga alunina - zircoma quality 
conposition substantially, O.QS to 3.0 wt% ^urthermcae inside 
at least 1 kind of , CoO and MO is grit\\hich CQntaiiB 0. 1 
to 3.0 \vt% \vith these indication conversions as the3 to 15 wt% 
and SiQ2 as ZrQ2 . As fi)r grit oftMs kind of conposition it 
was even former and it couldnBke grit of hi^ hardness fin* first 
tiiTE with high tou^messwMch is not former, but with 
matsi&cturi^g method of above-mentioned this iIIve^tiom^hicfa 
isfeature. >feniely,beinga 1 5 or less, alunina- zirconia 
quality sintered abraave grain >^chdesignates that nicrovidcers 
bardie (Hv 500) with load500gconsistsof ISOOkg^nnCor 
greater asfeature acquired value of fiiability v^ch ^"ws 
toii^hness value. 



[0009] ±BB(D75-f 7e«JT'<-<0«£5* 
I^WTflOay-TJfeSo WiM^mtJ IS R6 1 2 8 ( 



[0009] Furthermore, measurement method of above-msntioned 
friability is as follows, said measurement method is method 
wlridi conforms to JIS R6128 (test method of tou^insss of 
artificial abrasive), but like tfaesome or less ccnditiGn is changed. 



(1) aiftT*&s«ta!isa)ffia«*53oogSsysy 

(C3gtai*SLM::ff*ofctt»*KttK«fcr«o 



(2) 6Uaia«i oogSo. 1 g*r-jE»(cfiy, 1 

1 4inin0<D1 h}V(D^~)l^MZXtls EIC3/4 

(3) g;i^[p]|s«9&rpin TM 5 5^f^»eB^$»^r 

[00 10] (4) ^i$&t»$±e^i9i:«i4fcffi^st' 

* ffl U □ - :^6«tt(= cfe o T 5 »IB&« L^»<t -6 • 



(1) Grit of suffering measurement vhich is a sanple you measur 
eq>proximately30(^andtakB, 5 ninscreeniiigyoudowith 
Rotap tester ttBkii^guseofstandard network sieve \\hich is 
stipulated in said JIS of eadi granularity, total amount of 
sanple \^ch remains in third st^ sieve furthermore the5 nin 
screedpg , fortermore sanple ^dirranains in third stq) aeve 
is desigpatedas test sanple. 

(2) Youmeasure test sanple lOQgaccurately to 0.1 g, insert in 
bail nill ofthe 1 liter of 1 14 mmdiametar, fi ntlMan p ie insert 
steelball2kgof3/4indiinaeballniU. . 

(3) 15 nintest sanple po^wtefiagpsnt is dotiBwithniUrotati 
onrate95rpm. aiter that, it removes ball mill contents^ 
powder Segment sanfde recovers. 

[0010] (4) Powder firigpfmt sanple 5 min is screened due to R 
otsp testa- nxikii^ use of tfaesame standard networic sieve as 
description above. 



(5) fta0-5v6LMcffl*ofcKS4*iESI(cS«. 1- 



(5) Sanple vsUcfaiemains in sieve of each step is measisedaocur . 
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[00 11] 

<Z)t»»i^ai» (d5o=1. 99|im, dio=0. 4 4 /U 
m. cl9o=7. 7 6|im) fC«L. St MZv^t ^ ^ \Zi> 
;U3-7(Ba3fPlXitRZ-N. #6000 F ; d5o=0 
. 8 9 ^im)* 3wt%. '^V h:>-'f KBBS^> h-f-Y h 

5^«)*o. 3wt%aiai. Ef=»ib-7<f4^s/ 

'f^A (tSjfg<b^xSiS:t3-r77^3 0, ttg9 9wt% 

, d5o=4. 5 1/im) 0. 2wt%|B^L. /^V^jf— 
^LTPVA^O. 4iit%in?ii^ti:t\Zi(Dm^&\Z 

. SSSWtbtSSfflt^T JIS R6001-1987 

<Dm^(Dns^^^ 20)unizthtzib2. zmtp^^m 

ft«tiaAcfey»d5L. 1 6 0*^TMIlSlffl«£»Lfc. 
C<D«£«aS2-6ininCDfiaFli«)IJrL, n-^'j^+jU 
V«CT1 7 OO'C-ClRIBttrtL*:* 



ately. Deductiiig total of sanple>ra^>^c^rOTB^ 
fourth stq) sieve fromthetest sanple quantitative lOOg, it 
designates value as fiiability value. NEiinely,Mten under of 
fourth step sieve reaches friability value, that value issmall, it 
meansthat toug^messishi^ 

[0011] 

[Working Exanple(s)] Below this invention detailed aq)lanatio 
n is done with WotfcLng Exanple and Gcmparative Exatnple . 

Wodd^g Example 1 

Ihnilli^g and dassification powder (dS0=1.99 m,dl(H).44 

m and d9D=7.76 m) of calcining alunina ( purity 99.5 
wt% and q)ecific sur&ce area 5 ni2/g) to confront, Way it 
shov^in Table l,zirconia ( ShowaDenkDKK.(DB 69-110- 
9268)nHkeRZ-H^«O0OF;d5(H).89 m)3wt%, 
bentomte(DANA71.3.1al-2) (Kiantobentomte(OANA713. 
la. 1-2) nining Ltd. make, Tenryu) is coiribined 0.3 wt% 
addition, fiirthermore magnesium oxide ( Kyowa Oienical 
Industry Go. Ltd (DB 69-068-6670) mate Kyowamag 30, 
purity 99 wt% and d50=4.51 m)0.2 wt%, PVA 0.4 wt% is 
addedasas binder -you inserted inthe water of26wt% vi&a- 
vistotalwei^, kneaded with nix miller, inorder to mate grit 
of granularity #12 of rule of JIS R6001 - 1987, makinguse of 
vacuumtype extruder fromdie vdiich possesses pore diameter 
of2.2nindiameterthe 1 hour you dried with extrusion an! 
ISO^Xl Itcuto£fthisdryproductinlenghof2to6nii\ 
with rotary kihi tfael hour caldned with 1700 XL 



[0 0 12] LT«6^^fc^5tto«Ftt^«2f=^'^■ 



[0 0 13] jt«ini 

#«*S16«illi:EI-tLT:ttS«12(DfittS«fco ' 
5 -J-IBJKD^ttttl & x§E A L ti <D ft 6 • 



[0 0 14] tttt«92 



[0012] Oiaracterisdc of g^t whidi it aoqpiires in this w^ is six) 
wnintheTableZ crack inside grain c>dindrical center in 
longitudinal direction observed cross section partv^di slice is 
done with nicrosoope of 10 times^ indicated theratio of grain 
where crack is one as content. Inaddition, compressive 
fracture strength projected surface area) (of breakii^ load) / ( 
grit with was value^cfa was solvit measured aystalsize 
fromSEM. 

[0013] Comparative Exanple 1 

As stown in Table 1 , b^onite was not added, grit of g^mularit 
y #12was acquired other conditionetc as same as Working 
Exanple 1. characteristic value etc is shown in Table 2. 
amount of SiQ2 in grit is something \^^iidi is nixed from 
inpurity ofihe alunina starting material. 

[0014] Comparative Exanple 2 

Asshownin Table l,ZrQ2 was not added, grit of granularity # 
12was acquired odo* condition etc as same as WcHku^ 
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Exanple 



ue etc is shown in Table 2. 



[001 5] ^2^v»^s^i>^'?\zmMm^(Di,(D\ty 



[00 16] 
[S11 



[0015] As Table 2 compared to understood, tlxjse (rfWorid^ 
Exanple 1 friabilityquite are small, we have shown fact that 
tou^mess is hi^ at thesame tine also conpressive fracture 
stmig^ishi^ IMs both doiacteristics is thou^ that place 
where it owes to ziroonia islarge, but plasticity of kneaded 
substance, softening several stqsinpovss as theeffect which 
adds bentonite (DANA 71 3. la 1-2), crack inside grit decreases^ 
asas result ratio of grit whidi does mt have oadc hasbeconc 
high 

[00161 

[Table 1] 







9 m 


m. 


[irt%) 




Z rOi 




MgO 


PVA 




3 


0. 3 


0 . 2 


0. 4 




8 




0. 2 


0. 4 






0. 8 


0. 2 


0. 4 



[00 17] 



[0017] 

(Table 2] 















ft 






Z r O2 


8 i O2 


MgO 






y 9 H T 


d « « 


swift 


Hv 500 




2.9 


0.22 


0.U 


J. 80 


2.0 


e.s 


16.0 


16S4 


I9G6 




2.fi 


0.02 


0.19 


3.89 


2.2 


14.7 


8K6 


1B03 


1023 




0.00 


0.23 


0. 19 


3.88 


2.1 


16.6 


16.2 


1868 


I89T 



[001 8] SIJfi«2-5 



[0018] Working Example 2 to 5 

As shown in Table 3, other than thing which changed zirconia a 
dditionquaiititytfae grit of#12 was nade with Woridi^ 
Exanple land identical conditioa characteristic of grit which 



ISTAsRatena(tm), Version 1.5 (ThOTnmy be errors in the above trand ISTAcaimot 

be held liable fe aiiy detriment fiomits use. WWW: http://www.inflscience.com Tel:800430-5727) 



P.8 



JP 952861 66A Machine Trans I at 



[001 9] Jtt8«3-7 



[0020] 
[«3] 



is aoquiiGd is sfaDm in theTable 3. 
[0019] Gonparadve Exanple 3 to 7 

As diown in Table 3, zirconia addition quantity under 3 wt% and 
those >^Wchexceedl 5 wt% were examined Other condition 
HHde grit of #12 with Working Exanple 1 and theidoitical 
conditioa characteristic of grit wfaich is acquired is shown in 
theTablel 

[0020] 
[Table 3] 





Z r02 








»la & 














C«t%) 


Z r02 


8 1 02 


MoO 




(HvBOO) 




0 


0.0 


0.28 


0.19 


U.6 


1897 




0.2 


0.2 


0.23 


0.19 


16.8 


1907 




1 


1.0 


0.23 


0.19 


18.8 


1820 






2.0 


0.22 


0.19 


8.8 


1958 




6 


4.7 


0.21 


0.18 


&8 


1944 




a 


7.4 


0.21 


0.18 


8.8 


1661 




10 


9.0 


0.21 


0.18 


7.4 


1880 




» 


13.0 


0.20. 


0.17 


8.8 


leao 




so 


».e 


0.!B 


0.16 


18.8 


1614 




25 


19.9 


O.IB 


Q:lB 


16.8 


1515 


1M4I7 


80 


20.0 


0.18 


0.18 


22.8 


1481 



[002 1] ^mme^Bis^xftt^ms 



©ig-b^s^y^ m) ca*Q!iJSFmii) ) 3« 

<Dtt±^:tt±$S^IPL^Cl^*ft'C^ Sffi«!I1fwTIg«fc 

•ttt-f*i<ott±s 0. 3wt%. Mgo(i5ififfiii ti^ca 

1ft) 0. 2wt%, PVA (HJfifill tH-lfc) 0. 4wt% 

fc* aa»(Dfi15tt«!i±Siai)Dfl!)ii^t^A6ttT7-8 
A (S35) T*fc-3fco 



[0 0 2 2] s»l*©Rrfflit«^^aaf;»^i»^u-/\ 

■f>i/a> (TOYO BALDWI Ntt$8UTM-1 



[0021] Working Example 6 to 8 and Comparative Exanple 8 

Bentomte(DANA71.3.1a.l-2) (Kantobentonite(DANA71. 
3.1a 1-2) mining Ltd (T€nryu)(Mig^ta Prefecture Hg^dii 
Karibara-gqn product), Wthclay of Kibudu clay (the 
iefiiu:tory incbstry lid. dtrafne powd^ 
Aidu Prefecture Mshikamo-gun Sanagechohranch)) under 
branch and fiiog eye cl^ (the MatsubaracaranicLtd 
lQ^ulicelutriationitem( Aichi Prefecture Seto city product)) 
3 kinds and does not add tfaeclay condition wtiidi, W^th 
Working Example 1 0.3 wt% and N^gO (the same article as 
Working Example 1)02 wt% , PVA ( Workiig Exanple 1 aixi 
same conpound ) 0.4 wt% and Abater 26 wt% itconinned 
respective ckiy at outade peroentagp as starting matoialvis^ 
vis nillii^ and classification powder of calcining alunina which 
you use, kneaded with the nix nwller. Incase of c%no 
addition it included and load of kneaderit wasa7 to 
8A(altematii^ current) entirely. 

[0022] As fir needle pen^ration due to N(KInsulatcn:s Ltd (D 
B 69-055-9968) make day hanbess tester vtinch shows 
plastidtyofihe kneaded sd^stance, as for those whidi add clay 
with all 13, as forthose of no addition it was a 14. kneaded 
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[0023] 
[$4] 



substance you use Tenalon(TOYO BALDWINsi5jpliedUIM- 
1 or - P L diape), nxi of 3 imidianEter extrusion are \w 
ao6d)eadspe£d5niiynin. At that case leqsective start load 
and nBxiniimload are shDMn in theTable 4. 

[0023] 

[Table 4] 





«Uitt± 


lit ttlQS 








(kg] 


(kg) 






400 


see 




3k « ft ± 


430 


lOdo 




It s tt ± 


7 5 0 


1180 




Sit fit! Ji 


B50 


1650 



[0 0 2 4] «4J:lJ^i'3^l^^)cfcplcK>h■^-r h>*ffl5 

wt%, P — y — ^JU>{ZT 1 4 0 0^-145 o*tr* 1 
10. e*y*-ASigtt1 2 6 1kg/inin2 T:fey 



[0 0 2 5] ^3^^)^y}Vu=.T0'k^mffi3^^ 5wt 

kg/min2 *a±Slti*LTl^S. 
[002 6] 



[0024] As tmderstood fixim Table 4, extrusion bdiavior was sup 
erior in order of thebentomte (DANA713.1al-2) > Hbu*i 
cl2y > fix% eye day > nrai use (Addition) . 

Gonparative Exanple 9 

In starting HBterial nillinganddasaficationiteniof caldningb 
auxite (d50=2 m), Vanda coerulea Griff, ex lindl. - 
PVAwith03 wt% and rotaiy kiln with 1400 to 1450 °C 1 
hour other than tfaethii^ ^di caldnes acquired sintered 
abrasi\e grain with Working Exarnple 1 and identical 
oonditionvi&^vis calcining bauxite, as for value of friability 
of sintered abrasive grain winch is acqinredwith 10.3, as for 
VickBc'shaidnessitisal261kg^niT£ , it understands thatthe 
espedallyhaidness islow in coiparison with those of 
invention of this application. 

[0025] Table 3 conpared to contoit of zirconia those of rangp 
ofthe3tol5wt%,valueof friability are snsller than that of 1 
0 or below and thd)auxite sintered abrasive giiain, &ct that 
tcni^inessishi^hasbeendiowa Furthennore, X^dkei's 
hardness has nsintained 1 800 I^mtc or greater. 

[0026] 

[Efifects of the Inventicn] Grit of this invention \^i]ile oBintaini 
ng highhardness» by certain ani)untcaninninginadeai^ of 
arooniaanddayandnBgneaumoxide,tbe cobalt oxide or 
nickel oxide malunina, toi^mess greatly inproving^because 
(As for friabiUtyvalije greatly deaease), furthermore it can 
decrease OBck inside grit, issonsthing which variety it possesses 
cfaaracterisdc^diissuperioras alunina quality sintered 
abiasivs grain. 
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